In this issue of the Journal of Intensive Care Medicine, Dell'Italia provides a comprehensive review of the pathology, clinical features, and pathophysiology of right ventricular myocardial infarction. Although right ventricular infarction has been recognized as a clinical and pathologic entity for more than 50 years, its pathophysiology has only recently been defined, and it is still the subject of active investigation. It is therefore appropriate to reexamine our concepts of right ventricular infarction and define rational modes of therapy based on our current understanding of its pathophysiology.
There was a hiatus of more than four decades between the first case report of right ventricular infarction and its recognition as a diagnosable cause of hemodynamic instability. This hiatus can be attributed to experimental and clinical data published during that time period that suggested adequate right ventricular function is not necessary to maintain normal cardiac output. Starr and associates [ 1 ] demonstrated that destruction of the right ventricle in open pericardium in dogs did not significantly alter cardiac output. Cardiac surgeons also suggested that the right ventricle was dispensable and could be bypassed in various types of congenital heart disease with maintenance of normal cardiac output [2] .
In 1958, Glenn [3] [4] demonstrated the critical importance of the intact pericardium in producing a decrease in cardiac output with right ventricular infarction. With induction of right ventricular infarction in dogs, cardiac output dropped; this was associated with an increase in right ventricular diastolic size, a decrease in left ventricular diastolic size, and a rise in intrapericardial pressure, which equalized with intracardiac diastolic pressure. When the pericardium was opened, these changes reversed, and cardiac output returned to normal without a significant change in the depressed right ventricular ejection fraction. These authors concluded that pericardial restriction might have a pathophysiologic role in right ventricular infarction.
Although pericardial restriction may contribute to the hemodynamic instability associated with right ventricular infarction, not all patients with right ventricular myocardial infarction and low cardiac output have equalization of diastolic pressures.
An additional factor that may be important in understanding the pathophysiology of right ventricular myocardial infarction is right ventricular afterload. The ability to maintain normal cardiac output in patients with congenital heart disease in whom the right ventricle is bypassed depends on low pulmonary vascular resistance and low left atrial pressure. With an elevation in pulmonary vascular resistance or left atrial pressure, the importance of an intact right ventricle increases. Brent and associates [5] demonstrated the dependence of right ventricular ejection fraction on afterload in patients with chronic obstructive pulmonary disease. One might expect that afterload would have an even greater impact on right ventricular function in right ventricular infarction. Because right ventricular infarction is virtually always associated with left ventricular infarction, the size of the left ventricular infarct and consequent degree of left ventricular dysfunction may have an important effect on right ventricular function via alteration in right ventricular afterload. Thus, a patient with a right ventricular myocardial infarction and a large left ventricular myocardial infarction might become hypotensive, in part as a result of the damaged right ventricle's inability to fill the dysfunctional left ventricle because of increased left-sided pressures. The size of the left ventricular infarction is generally smaller in patients with inferior infarction than in those with anterior infarction. Thus, if right ventricular myocardial infarction is exclusively associated with inferior myocardial infarction, the effect of left ventricular dysfunction upon right ventricular function may be minimal except in the unusual patient with a large inferior left ventricular myocardial infarction. Older autopsy studies, however, suggest that right ventricular myocardial infarction may occur with anterior as well as inferior left ventricular in-' farction [6] [7] [8] . Observations in our laboratory support the concept that right ventricular myocardial infarction may occur with anterior as well as inferior infarction [9] . In a patient with anterior biventricular infarction, right ventricular afterload may be increased because of the extensive anterior left ventricular infarction. This hypothesis needs to be tested in future prospective studies.
Management of the hemodynamically unstable patient with right ventricular infarction may be approached more rationally with an understanding of the impact of pericardial restriction and left ventricular dysfunction on right ventricular diastolic and systolic function. Volume loading may increase cardiac output by allowing the right ventricle to further dilate and thus augment its stroke volume via the Frank-Starling mechanism. When the right ventricular dilatation causes intrapericardial pressure to rise and restricts right ventricular filling, further benefit from volume loading will be minimal. At that point, inotropic agents might improve right ventricular systolic performance, thereby reducing right ventricular size. If, however, left ventricular systolic function is depressed via infarction, the ' ability of the dysfunctional right ventricle to ade-. quately fill the left ventricle may be compromised because of the increase in right ventricular afterload. Rational therapy would include interventions to improve left ventricular function. Thus, intraaortic balloon counterpulsation, systemic arterial vasodilators, and inotropic agents might improve cardiac output in a patient with combined left and right ventricular dysfunction.
An understanding of the pathophysiology of the hemodynamic instability associated with right ventricular myocardial infarction may also allow us to explain its usual reversibility with ultimate clinical improvement and good prognosis. One might hy-' pothesize the following three factors that will lead to clinical improvement. First 
